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PROBLEM TO BE SOLVED: To execute the ID 
registration by the simple operation at a receiver side by 
storing ID received during an ON-period of a registering 
switch of a receiver in EEPROM inside of the receiver as 
ID of a transmitter to be recognized in the receiver. 
SOLUTION: An ID registering mode for writing ID 
received by a receiver 4 to EEPROM 13 is obtained by 
turning on a registering switch 12 of the receiver 4. On 
the other hand, at a transmitter s 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer.So the translation may not reflect the original 
precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The pressure sensor which uses a cell as a power supply and measures a pressure, and the 
microcomputer which takes out measurement directions of a pressure with a fixed interval to a pressure 
sensor, The peculiar ID generator child who generates a peculiar identification number, and the sending 
circuit which changes into a transmission-wave form the pressure data measured by the pressure sensor, 
By attaching in the interior of each tire of vehicles the transmitter which consisted of transmitting 
antennas which transmit outside the transmission-wave form changed by the sending circuit The 
transmitter which transmits the pressure data inside a tire periodically while vehicles run, The receiving 
antenna which receives the data transmitted from the aforementioned transmitter, and RF circuit which 
changes the received signal into a digital signal, The microcomputer which analyzes the digital signal 
changed in RF circuit, and recognizes a receiving identification number and pressure data, The 
registration switch for registering ID which received into a receiver, and RAM which stores ID to 
register temporarily, The receiver which consisted of an EEPROM which stores everlastingly the 
identification number stored in RAM, and display which displays the content of recognition of the 
received data is installed near the driver's seat of vehicles. ID which received during the ON of the 
registration switch of a receiver in the tire-pressure monitoring system aiming at supervising the 
pneumatic pressure inside the tire of each vehicles Tire-pressure monitoring system characterized by 
what is memorized to EEPROM which it has in the interior of a receiver as ID of the transmitter which 
should be recognized in the receiver. 

[Claim 2] Tire-pressure monitoring system stated to the claim 1 characterized by the ability of a receiver 
to recognize that it is transmission by pressure variation by changing specific 1 bit in transmit data (a 
pairing bit being called below) to 1 from 0, and transmitting data when the pressure data periodically 
measured by the pressure sensor inside a transmitter produce a predetermined pressure differential as 
compared with the pressure data measured immediately before. 

[Claim 3] As conditions memorized to EEPROM which it has in the interior of a receiver in the receiver 
stated to a claim 1 as ID of the transmitter which should be recognized in the receiver Tire-pressure 
monitoring system stated to the claim 2 characterized by the ability to perform ID registration of 
arbitrary transmitters by adding the conditions of the case where the pairing bit in the received data is 1 
further to the conditions of ID which received during the ON of the registration switch of a receiver. 
[Claim 4] Tire-pressure monitoring system stated to the claim 3 characterized by what which tire is 
equipped with the transmitter registered into ID storing position and its ID storing position by displaying 
ID storing position which it is going to register on display when the registration switch of the receiver 
stated to a claim 1 is ON can judge. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention relates to ID registration of the 

transmitter in tire-pressure monitoring system. 

[0002] 

[Description of the Prior Art] the electromagnetism which changes with the pressure switch which 
detects a tire pressure, and these pressure switches — the tire-pressure detection equipment detected by 
radio is proposed until now from the equipment which prepared the resonance circuit [-like ] in the tire 
side, and prepared the resonance state of this resonance circuit in the body side And the monitor result of 
these inflation pressure force and the state of a pressure switch make judgment material the pressure 
information on the tire which is each making an individual identification number register into the 
receiver currently installed in in the car, and is needed decided beforehand. 

[0003] For this reason, it is very important and ID registration work is in registering into a receiver side 
the identification number which can receive beforehand as the method ****. It is the method of bringing 
close the magnet proposed by JP,8-505939,A near the transmitter etc., forcible transmission was carried 
out, and ID registration was carried out by the receiver side. Moreover, in JP,9-210827,A, the 
transmitter ID of a tire-pressure alarm is learned and the method of updating Registration ID 
automatically is proposed. 

[0004] Each of such conventional technology is the outstanding thought which can supervise the tire 
pressure under run by the radio signal, can catch reduction in a tire pressure a little early, and can send 
out an alarm to a driver's seat. However, a trouble is in the place where an inspection process becomes 
complicated, when conducting the manufacture assembly and inspection which were consistent on the 
production line of an automobile and an automobile is equipped with a tire-pressure alarm. That is, if the 
ready- for-receiving ability ID by the side of a receiver is decided beforehand, in accordance with a 
receiver, a transmitter wearing process will have to be prepared and it will become the cost rise by work 
man day increase. 

[0005] Moreover, the method of enabling compulsive transmission from a transmitter and enabling re- 
registration of ID by the receiver side by the method of bringing a magnet close near the transmitter, 
must establish the element circuit for reacting to a magnet in the interior of a transmitter, and becomes 
the cost rise factor of a transmitter. Furthermore, this composition needs the magnet for carrying out 
forcible transmission. 

[0006] Moreover, although the learning function of the transmitter ID in JP,9-210827,A is proposed that 
the transmitter ID it became impossible to receive among the transmitters ID registered into EEPROM is 
exchangeable for other transmitters ID In order to exchange for other ID which received Registration ID 
by then only by it becoming impossible to receive during a fixed period in the case of this method, also 
in the case of the receiving abnormalities under the external influences of phasing in a rolling stock run 
etc., there was a danger of exchanging for other ID simply. 
[0007] 
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[Problem(s) to be Solved by the Invention] Therefore, in tire-pressure monitoring system, even if a 
special tool is not used for the purpose of this invention by compulsive transmission by ID registration 
changing a pressure with the easy operation by the side of a receiver, without establishing a special 
circuit in a transmitter, it is to learn the transmitter ID of each tire of vehicles. 
[0008] 

[Means for Solving the Problem] The pressure sensor which uses a cell as a power supply and measures 
a pressure, and the microcomputer which takes out measurement directions of a pressure with a fixed 
interval to a pressure sensor, The peculiar ID generator child who generates a peculiar identification 
number, and the sending circuit which changes into a transmission-wave form the pressure data 
measured by the pressure sensor, By attaching in the interior of each tire of vehicles the transmitter 
which consisted of transmitting antennas which transmit outside the transmission-wave form changed by 
the sending circuit The transmitter which transmits the pressure data inside a tire periodically while 
vehicles run, The receiving antenna which receives the data transmitted from the aforementioned 
transmitter, and RF circuit which changes the received signal into a digital signal, The microcomputer 
which analyzes the digital signal changed in RF circuit, and recognizes a receiving identification number 
and pressure data, The registration switch for registering ID which received into a receiver, and RAM 
which stores ID to register temporarily, The receiver which consisted of an EEPROM which stores 
everlastingly the identification number stored in RAM, and display which displays the content of 
recognition of the received data is installed near the driver's seat of vehicles. In the tire-pressure 
monitoring system aiming at supervising the pneumatic pressure inside the tire of each vehicles It is 
made to memorize to EEPROM which it has in the interior of a receiver as ID of a transmitter which 
should recognize ID which received during the ON of the registration switch of a receiver in the 
receiver. By changing a pairing bit to 1 from 0, and transmitting data, when the pressure data 
periodically measured by the pressure sensor inside a transmitter produce a predetermined pressure 
differential as compared with the pressure data measured immediately before As conditions memorized 
to EEPROM which has that it is transmission by pressure variation in the interior of a receiver as ID of 
the transmitter which enables it to recognize a receiver and should be recognized in the receiver By 
adding the conditions of the case where the pairing bit in the received data is 1 further to the conditions 
of ID which received during the ON of the registration switch of a receiver Can be made to perform ID 
registration of arbitrary transmitters, and when the registration switch of a receiver is ON further Let it 
be the solution means of a trouble which tire to equip with the transmitter registered into ID storing 
position and its ID storing position by enabling it to judge by displaying ID storing position which it is 
going to register on display. 
[0009] 

[Embodiments of the Invention] The composition of the tire-pressure monitoring system of this 
invention is shown in drawing 1 . The block diagram of the transmitter for tire-pressure monitoring 
system of this invention is shown in drawing 2 . The block diagram of the receiver for tire-pressure 
monitoring system of this invention is shown in drawing 3 . The composition of the transmit data of this 
invention is shown in drawing 4 . Hereafter, the gestalt of the example of this invention is explained 
with the example of illustration. In drawing 1 , on vehicles 1, it has four tires 2, and the transmitter 3 
which transmits the radio signal which conveys the information relevant to the pressure in response to 
the internal pressure of a tire 2 is formed in the interior of each tire 2. Each transmitter 3 has the only 
identification code (ID) respectively peculiar to every transmitter 3 in order to verify the source of 
transmit data. The transmitted signal is received and processed by the receiver 4 currently installed in 
the position of the range which is in sight from the operator of vehicles 1 . 

[0010] In drawing 2 , for every fixed period, the microcomputer 5 of the transmitter 3 interior sends 
pressure measurement directions to a pressure sensor 6, and receives pressure data from a pressure 
sensor 6. After measuring the predetermined number of the fixed intervals, 24-bit peculiar ID generated 
by the pressure data and peculiar ID generator child 6a which were then measured is outputted to a 
sending circuit 7, and it changes into a sending signal by the sending circuit 7, and transmits to a 
receiver via the transmitting antenna 8. This is usually called fixed transmission. Moreover, a pressure 
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measurement result transmits pressure data immediately as a pressure being unusual, when the change 
more than a predetermined pressure occurs as compared with last time. At this time, the pairing bit 
contained in transmit data is set to 1 from 0, and it transmits. This is called unusual transmission. 
[001 1] In drawing 3 , an electric wave is received, the received signal is changed into a digital signal 
from the receiving antenna 9 of a receiver 4 in the RF circuit 10, and the changed digital signal is 
decoded with a microcomputer 1 1 . Predetermined processing is carried out by using the data received 
when the same as that of ID registered as compared with the registration ID in which the ID cord 
contained in the data decoded at this time is stored by EEPROM13 as recognition data. And the content 
result of processing is displayed on display 14. The pressure data of the content contained in the data 
received, for example are various. 

[0012] It becomes the mode for calling a receiver 4 ID registration mode and writing ID which received 
in EEPROM 13 by turning ON the registration switch 12 of a receiver 4. An example of the transmit data 
from a transmitter is shown in drawing 4 . Here, although the ID cord is considering as 24 bit length, it 
is good also as 32 bit length. Moreover, although 1 bit just behind pressure data is made into the pairing 
bit, if located before the sum check of transmit data, even if the position is where, it does not affect this 
invention. 
[0013] 

[Example] Next, registration control of the tire-pressure monitoring system in this invention is 
explained. When performing ID registration to a receiver, an operator turns ON the registration switch 
12 of the receiver 4 in drawing 3 first. In this state, a receiver 4 serves as ID registration mode, and 
display 14 displays ID storing position of RAM 13 a. ID storing position is set up to the number of ID 
which can be registered from 1, and is updated also sequentially from ID storing position 1 displayed on 
display. ID storing field is set as RAMI 3a, and the field for x (number of Registration ID) byte is 
usually (byte count of one-piece ID) set up into RAM 13 a. 

[0014] Next, by pushing the shank of the air valve of the tire which it is going to register, an operator 
extracts the air inside a tire and changes a pressure. Since it detects that pressure variation has produced 
inside a tire the transmitter with which the interior of this tire is equipped by this operation, a transmitter 
transmits data to a receiver as unusual transmission immediately at the time. At this time, since it is 
unusual transmission, it will be transmitted by setting to 1 the pairing bit contained in transmit data. 
[0015] If a receiver 4 receives the data with which the pairing bit was set up by the aforementioned 
unusual transmission as 1 , a receiver 4 stores temporarily the identification number which received in ID 
storing position (interior of RAM 13a) currently displayed on display 14. And ID storing position of a 
degree is displayed on display 14, and it waits for the data from the following transmitter. Since it is 
usually equipped with four tires in the case of the passenger car, the number of the registration ED 
required for a receiver 4 is also four. Therefore, it is possible for an operator to be the sequence of the 
sequence which will be registered by the time ID storing position displayed on display 14 is updated by 
1, 2, 3, 4, and order, for example, a left-hand side front wheel, a left-hand side rear wheel, a right-hand 
side front wheel, a right-hand side rear wheel, etc., to push the valve core of each tire, to change the air 
pressure inside a tire, and to register. If reception of all four flowers is completed, a display will be 5 
(END), will write in EEPROM13 which the same field has secured the receiving identification number 
till then stored in RAM 13a at this time, and will complete registration. 

[0016] When reception of four flowers is completed, the reason written in EEPROM is in the middle of 
registration work (that is, when reception of four flowers is not completed), and when an operator turns 
OFF a registration switch, it is for clearing the registration work till then. Next, the flow of registration 
control (SI) is explained using the flow chart of drawing 5 . If a receiver 4 receives data, the registration 
switch 12 will judge first that it is the ON side (S2). And since it is not registration mode if it is the OFF 
side, initial setting of the ID storing position is carried out to 1, and it escapes from control (SI 1). 
[0017] Since it is registration mode if the registration switch 12 is the ON side, that judgment to which 
the present ID storing position is not 5 is performed (S4). Since data reception of four flowers will 
already be completed and the registration to EEPROM will also be completed if ID storing position is 5, 
it escapes from control as it is (SI 1). It judges whether the pairing bit of the data received since it was 
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expected that there was a non-received transmitter after becoming registration mode when ED storing 
position was four or less is 1 (S5). Since it is data by which unusual transmission was carried out if a 
pairing bit is 1, it is necessary to store an identification number in RAMI 3a. 

[0018] However, since it will become double storing if the already stored identification number exists, 
the identification number which received here judges that it is data [ finishing / storing in RAMI 3a ] 
(S6). And if it is an identification number [ finishing / storing / already ], it will escape from control, 
without storing (SI 1). The identification number which received if the same identification number was 
not stored in RAMI 3a is stored in ID storing position in the time (S7). And in order to show ID storing 
position of a degree, ID storing position is incremented (S8). 

[0019] Consequently, since it means receiving the data from the transmitter with which each of the tire 
of four flowers is equipped when ID storing position is set to 5, four kinds of identification numbers 
stored in RAMI 3a are written in EEPROM13 (S10). The contents saved even if the power supply of a 
receiver 4 is intercepted, since EEPROM13 is non- volatile memory are not eliminated. ID registered 
into this EEPROM13 is called registration ID, and registration work is important work which determines 
the identification number which this receiver 4 recognizes. Only ID registered here recognizes a receiver 
4. Even if it receives other ID, it is constituted so that it may ignore. 

[0020] Since the number of ID to register has four tires 2 in the case of the usual passenger car, the 
number of ID which can be registered into EEPROM13 is also four. When four ID is registered, ID is 
written in EEPROM13 and registration work is completed because an operator turns OFF the 
registration switch 12 of a receiver 4. During registration work, as described above, the number is 
displayed on the display 14 by which ID storing position is connected to the receiver 4, and the present 
ID storing position can be visually shown to a registration operator. 
[0021] 

[Effect of the Invention] According to this invention, the work of ID registration can consider as ID 
registration mode by easy operation setup of a receiver as mentioned above by making it memorize to 
EEPROM which it has in the interior of a receiver as ID of a transmitter which should recognize ID 
which received during the ON of the registration switch of a receiver in the receiver. By moreover, the 
thing for which a pairing bit is changed to 1 from 0, and data are transmitted when the pressure data 
periodically measured by the pressure sensor inside a transmitter produce a predetermined pressure 
differential as compared with the pressure data measured immediately before Without a receivers 
enabling it to recognize that it is transmission by pressure variation, and adding a circuit special to a 
transmitter side, special tools, such as a magnet, cannot be needed but compulsive transmission can be 
made to perform. Moreover, judgment of the data with which the data which the receiver side also 
received were usually transmitted, and the data by which unusual transmission was carried out can be 
performed. As conditions memorized to EEPROM which it has in the interior of a receiver as ID of the 
transmitter which should furthermore be recognized in a receiver By adding the conditions of the case 
where the pairing bit in the data is I further to the conditions of the data ID received during the ON of 
the registration switch of a receiver ID registration of arbitrary transmitters can be performed and the 
situation registered even if it receives the data usually transmitted by transmission into registration mode 
can be canceled. Moreover, the check of the registration work of an individual tire can carry out for 
registration operator itself. When the registration switch of a receiver is furthermore ON, it can judge 
which tire is equipped with the transmitter registered into ID registration position and its ID registration 
position by displaying ID registration position which it is going to register on display. That is, it turns 
out whether the identification number of the transmitter with which which tire is equipped was 
registered into the receiver as ID of what position. Thus, the practicality of this invention is very large. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer.So the translation may not reflect the original 
precisely. 

2. * ** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



PRIOR ART ' 

[Description of the Prior Art] the electromagnetism which changes with the pressure switch which 
detects a tire pressure, and these pressure switches — the tire-pressure detection equipment detected by 
radio is proposed until now from the equipment which prepared the resonance circuit [-like ] in the tire 
side, and prepared the resonance state of this resonance circuit in the body side And the monitor result of 
these inflation pressure force and the state of a pressure switch make judgment material the pressure 
information on the tire which is each making an individual identification number register into the 
receiver currently installed in in the car, and is needed decided beforehand. 

[0003] For this reason, it is very important and ID registration work is in registering into a receiver side 
the identification number which can receive beforehand as the method ****. It is the method of bringing 
close the magnet proposed by JP,8-505939,A near the transmitter etc., forcible transmission was carried 
out, and ID registration was carried out by the receiver side. Moreover, in JP,9-210827,A, the 
transmitter ID of a tire-pressure alarm is learned and the method of updating Registration ID 
automatically is proposed. 

[0004] Each of such conventional technology is the outstanding thought which can supervise the tire 
pressure under run by the radio signal, can catch reduction in a tire pressure a little early, and can send 
out an alarm to a drivers seat. However, a trouble is in the place where an inspection process becomes 
complicated, when conducting the manufacture assembly and inspection which were consistent on the 
production line of an automobile and an automobile is equipped with a tire-pressure alarm. That is, if the 
ready- for-receiving ability ID by the side of a receiver is decided beforehand, in accordance with a 
receiver, a transmitter wearing process will have to be prepared and it will become the cost rise by work 
man day increase. 

[0005] Moreover, the method of enabling compulsive transmission from a transmitter and enabling re- 
registration of ID by the receiver side by the method of bringing a magnet close near the transmitter, 
must establish the element circuit for reacting to a magnet in the interior of a transmitter, and becomes 
the cost rise factor of a transmitter. Furthermore, this composition needs the magnet for carrying out 
forcible transmission. 

[0006] Moreover, the learning function of the transmitter ID in JP,9-210827,A, Although it is proposed 
that the transmitter ID it became impossible to receive among the transmitters ID registered into 
EEPROM is exchangeable for other transmitters ID In order to exchange for other ID which received 
Registration ID by then only by it becoming impossible to receive during a fixed period in the case of 
this method, also in the case of the receiving abnormalities under the external influences of phasing in a 
rolling stock run etc., there was a danger of exchanging for other ID simply. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 11 The composition of the tire-pressure monitoring system of this invention is shown. 
[Drawing 21 The transmitter block diagram of the tire-pressure monitoring system of this invention is 
shown. 

[Drawing 3] The receiver block diagram of the tire-pressure monitoring system of this invention is 
shown. 

[Drawing 41 The composition of the transmit data of this invention is shown. 

[Drawing 5] The flows-of-control view of registration control of this invention is shown. 

[Brief Description of Notations] 

I Vehicles 

3 Transmitter 

4 Receiver 

5 Microcomputer 

I I Microcomputer 

12 Registration Switch 

1 3 EEPROM 
13aRAM 

14 Display 
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[Drawing 1] 
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[Drawing 5] 
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